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INTRODUGCTION

The STS-78 Flight Plan is the Flight Data File article that contains the on-orbit timeline.
It does not contain the detailed timelines that are covered in the Ascent, Post Insertion,

Deorbit Prep, and Entry Checklists. For continuity, the summary level timeline includes

the entire flight.

This on-orbit timeline satisfies the objectives specified in the Flight Definition and
Requiremenis Directive, and the requirements of the STS-78 Flight Requirements
Document. The Flight Plan, as part of the Flight Data File, meets the specifications of
One Cycle to Flight version of the STS-78 Flight Initialization Data Pack.

The one cycle to fly profile used for this Flight Plan is for a launch date of June 20,
1996, at 09:49 CDT. Orbiter inertial attitudes are expressed relative to a mean of 1950
(M50) reference frame.

JSC-22359, Crew Scheduling Constraints (Appendix K, CPMP), Basic, Rev B, January
1992, has been used to build the timelines contained in this Flight Plan. The following
two Appendix K Exemptions have been approved for STS-78:

#76C - Allows the use of the payload crew’s pre/post sleep on a daily basis for
specified payload activities, provided this time used is given back to the
crew during the day.

#77A - Allows for UMS and AEM activities for the crew on entry day.

The timeline formats used in this Flight Plan are based on JSC-19933, Timeline Format
Definitions and Standard Notes, Rev C, May 1990.
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GMT (D:H:M) MET _(D:H:M) CDT (D:H:M) [FD/ DOY | BETA | MOON 0 HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT  (D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT_ (D:H:M) MET (D:H:M) ¢bT (D:H:M) |FD/ DOY | BETA | MOON O HOUSTON DATE | FLIGHT EDITION PUB. DATE
178:02:49/ 176:14:49 | 005:12:00/ 006:00:00 | 177:21:49/ 178:09:49 /177¢p7 | -10.5 JUKE 25, 1996 STS-78 FINAL 5/15/96
cOT 177 2'2"‘2'3"'.{'cm':17¢'3{ ‘ii‘ili'lllt"gl" "'J]"é"'sl"'

12 13 14 15 16 17 18 19 20 21 22 2 MET:006
MET 1305 ..|..I.,|'.|..|..I,.l..l..t..l..l..|..|..I..i..l..u.l..h.l..:.1,14.|..|..I.,|..|..|..I...,‘.l.l..l.,l..l.I..l..l..l.I‘.a..3“|..l..|..c
K X P
C F A
pso A B post ‘ Y
CDR SLEEP o3 POST SLEEP ¢ *| sieep | EXERCISE 3
HENRICKS ; z
L P
E S
P |S
ol R4
PLT P30 = P s 1T
AN SLEEP P POST SLEEP I i 3 |J§| exercise
D W 0 S
4 P |C
s K
4 T T ¥
g ) ) 5
MS1 SLEEP T POST SLEEP JE TVDBRLEG 8 8
LINNEHAN i R £ ’
3 £ £ £
1 $ G R
A|B
F F alp 1
8{p v
MS?2 SLEEP D POST SLEEP p/ANILL exercIsE |5
HELMS <l 1y
6 7 ai0 £
1N
P T T T
0 vty T ¥
s Dijlo v D
MS3 SLEEP T POST SLEEP p/A 1] |2 i tvbsoperfy 8 ||TvbsriEs
BRADY v B IRL 1Y g
M R| IR ¥ P
S E| IE D £
3 PP , R
P A A [ 4 E
T
2 S| | 81 |Rpsfes IR
PS1 SLEEP T POST SLEEP p/d N N 1 [SE[€ € 3 R
FAVIER P § S| 12feE § 1%
$ R A 217 ° P 3
1 1 1 5 £
P P
¢ wol | 4|
PS2 SLEEP T POST SLEEP E£E 3 |1 EXERCISE
THIRSK p £ o |8
5 P
N | J_LLs_l_l_l_l_LL ' I ' S L
| _DAY/NIGHT
ORBIT 89 90 91 T
RS E = e b el f—— fr=—oro f——n= i
[ e = ' B — ] [SR——— | 1
DBND/INHB
ATT BIAS -XLV,+2VV
NOTES:

FLT

PLN/7B/FIN

5/15/96




GMT _(D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT (D:H:M) MET (D:H:M) CDY (Db:H:M) {FD/ DOY | BETA MOON'[) HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT__ (D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT _ (D:H:M) MET (D:H:M) CDT (D:H:M) {FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT_(D:H:M) MET (D:H:M) CDT_(D:H:M) [FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT (D:H:M) MET (D:H:M) CDT _(D:H:M) |FD/_DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT (D:H:M) MET (D:H:M) cDT (D:H:M) |FD/ DOY [ BETA | MOON O HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT _(D:H:M) MET (D:H:M) CDT (D:H:M) {FD/ BOY | BETA | MOON O HOUSTON DATE | FLIGHT EDITION PUB. DATE
162:02:49/ 182:14:49 | 009:12:00/ 010:00:00 | 181:21:49/ 182:09:49 | /18icOT | 2.4 JUNE 29, 1996 STS-78 FINAL 5/15/96
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GMT (D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA MODN(:> HOUSTON DATE | FLIGHT EDITION PUB. DATE
182:14:49, 183:02:49 | 010:00:00/ 010:12:00 | 182:09:49/ 182:21:49 | /182¢CDT | 4.4 JUNE 30, 1996 $T15-78 FINAL 5/15/96
7= T L T T 1T — 7T T T T 7 — LI — L | T
ot :182 10 \ 12 . 1 14 15 16 , 19 15 19 20 21
Q 1 2 5 8 9 10 1 2
MET 1010 [T PR TN PP DU ORI TP PP S R TP PP Y O N A T PUR D PR B BNPR S I PIY O --|||ln-i|-lunl‘-l--l.;l--|1-||-{||I.||;nl||ln.L.;L.1||}
b Alhap o] [KX
bR Rk
CDR ga X Pl DAY-OFF AR PRE SLEEP SLEEP
HENRICKS  |irF] @ 9 gl [P | ¢ 1
£ U SIBE | PIL
M vhP b 3
ce 1 X
PLT RO DAY-OFF oay-ork [ FRE | @ PRE SLEEP SLEEP
KREGEL EN SLEEP| -
WF . i
P
P
T
ce {BIRE| A
MS1 R O DAY-OFF DAY-OFF |-|EE[ 6 PRE SLEEP SLEEP
1 P
Flo. ; ]
MS2 R0l  pav-oFF DAY-OFF PRE | G PRE SLEEP SLEEP
£ N SLEEP|
HELMS
W F u
1 p
1, : t 13
MS3 ROl DAY-OFF DAY-OFF -6 PRE SLEEP SLEEP
BRADY N . g
3 |°
P
¢ ; Besl ]
PS1 R 0| pav-oFF DAY-OFF c|lEE} 6 PRE SLEEP SLEEP
FAVIER 5'}' Pi El G
st P
l P
o 0 Fles| k
PS2 R Ol pav-orF DAY-OFF -lEgl & PRE SLEEP SLEEP
wad el LLJ_I_;__AJ_._AJ_M_I_L .Z.I..l..l. [ P Leadeatoa], P
DAY /NIGHT B o
ORBIT 161 [ 162 [ 163 1 164 i 165 166 I 167 168 163
TDRS E ::;—_—‘ I—-:‘ }—-*—1:' }“——!zl f’“‘”*'"—mzl I—t:l I—*—»—M—ﬂ
W b — ey [ e [ |
DBND/INHB F H20- INHB
ATT BIAS -XLV,*ZVV
5 PRE SLEEP
NOTES:

2-22

FLT PLR/78/FIN

5/15/96




GMT_(D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA | MOON O HOUSTON DATE | FLIGHT EDITION PUB. DATE
183:02:49/ 183:14:49 | 010:12:00/ 011:00:00 | 182:21:49/ 183:09:49 | /182¢OT | 6.5 JUNE 30, 1996 STS-78 FINAL 5/15/96
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GMT _ (D:H:M) MET_(D:H:M) CDT (D:H:M) |FD/ DOY | BETA | MOON HOUSTON DATE [ FLIGHT EDITION PUB. DATE
183:14:49/ 184:02:49 [011:00:00/ 011:12:00 | 183:09:49/ 183:21:49 /183 COT 8.6 JULY 1, 199 $15-78 FINAL 5/15/96
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GMT  (D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
184:02:49/ 184:14:49 | 011:12:00/ 012:00:00 | 183:21:49/ 184:09:49 | /183¢OT | 10.8 JULY 1, 1996 STS-78 FINAL 5/15/96
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GMT (D:H:M) MET (D:H:M) CDT (D:H:M) |FD/ DOY | BETA | MOON O HOUSTON DATE | FLIGHT EDITION PUB. DATE
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GMT (D:H:M) MET (D:H:M) CDT (D:H:M) [FD/ DOY | BETA MOONO HOUSTON DATE | FLIGHT EDITION PUB. DATE
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{ORB oPS, DTO 837) (oR8 0PS, DIQ 837)
| - RCS_HOT_FIRE_TEST ACS HMOT FIRE TEST
1 {ORB 0PS, RCS) (ORB 0PS, RCS) |
] af iy DAP: A/ATO/vER
nilﬁ-DAL—AMUIOJJLERIL——-—E&_LEm" ECS. CHECKOUT
(ORB OPS, GNQ OPS, GNC) funn 0PS, GNC)
] | 1 MS2)
18:00 — |
by w “ -
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MET &1 STS-78 (FD 16)
bAY 014 | CDR PLT STS MCC
Al(!lafi:)mﬁ E'(ORBHSPK Tgim;) F( RBHSPK Euc) 665, G
1 ] 0 s, G ORB OPS, GNC)
AUTO/VERN | ' ' o
N
z
ORB 3
238 |
I ELEVON_PARK, GNC 301 ELEVON PARK, GNC 301
B 19:00 (ORB OPS, D10 837 (ORB OPS, DIO B37)
VRCS ACCECERATION TESY VRCS ACCELERATION TEST
1 (ORB OPS, DIQ 837 (ORB OPS, DT0_837)
TRK) -XLV, -2 APU_HTR_RECONFEG (ORB OPS)
R TG=2 BV=2 OM=180
4 & A/RUTO/VERN Init TRK
8 PITCH VRCS REBQQS_ PITCH YRCS REBOOST
$ {ORB OPS, DIO 837) {ORE OPS,
4T
W = 171 MNYR (TRK) +iST ATT
. T6=4 BV=5 o
20:00 — P=270 Y=0 OM=60
: p/TV22 SETUP {PPOV S/U FOR L-1 COMM CK)
i ERN Init TRK (PHOTOJTV, SCENE
ORB|_|
239
= EXERCISE STATpSCK
4
£
21:00— 1
1 EXERCISE
] MEAL
ore|_|
240
METL
- 22:00 — -
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T 1A
¢ MET 41 STS-78 (FD 16)
d  Davou gl CDR PLT STS MCC
: H:AI,?;; 100 ) u(« DING-1 €
= ORB OPS, COMM/INSY)
Jl AUTO/VERN West & E;st coast passes
] MEAL
7] ; ERG/IVIS/P g;s {RCNFG STOW)
5 (awum 1VIS OPS
- I
3 PGFIFTAT
7 23:00 ALLET DEA
] {ORB OPS, EPS)
orB| 1 7T ON-ORBIT +X RCS BURN -ORBIT +X RCS_BUR
201 [ ; (ORB 0PS, RCS) {ORB OPS, RC5)
R
. 11 OCAC_STOW (MS3)
| S M 4 TRIMZ {23:37) (ORB OPS, CREW SYS)
T MRYR _{IRK) +ZS1 AIT
- TG=4 BV=5 P=270 V=0 OM=60 KG-BD _ANT STOM (M52)
1 VERN-Ini+; (ORB OPS, COMM/INST)
00?33_- smczms DEACTIVATION
] ‘MSI M525
B .
ORB
242 +
Z CABIN STOM
] ? CABIN STOW AS TIME PERMITS, PERFORM[A]
" 01:00—
3 ] EGRESS
| E-DEQRBIT PREP ACVIVITIES [A]
. ATRLOCK CLOSEQUT SPALELAB DEACTIVATION
Remove loose items stowed in airlock 3 1)
Perform AIRLOCK ENT % SW_VERIF 53%’1' 3225 DEA
1 (DEORBIT PREP, EMF _SW LISY/VERIF) ’
. SEAT INSTALLATION
. 02:00— | - -
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T 1A
0 MET N STS-78 (FD 16)
& bAY 015 § ¥ CDR PLY STS MCC
02:00 — —
L 0 a1(B1)
AUTO/VERN i
. 0rs ; CABIN STOW
243 | 1 § CABIN STOW L
i L
ME21XFER r
. REN MNVR {TRK} -ZSI AIT ~
7 TG=4 BV=3 OM=0 -
AEM1PBSY A/AUTO/VERN {02:30) Init VRK L
r {6 HF MODE - OFF PRE-SLEEP_ACTIVITY =
?mv;mz MEDICAL CONFERENCE (ORB OPS, GCREW 5YS)
1 ALL
i
03:00 SUPPLY/HASTE WATER DUMP B
] UPDATE
_ {ORB 0PS, ECLS - WASTE,/SUPPLY
Initiate Simo I)ump - H20 DUMP QTY
] PRE-SLEEP ACTIVITY N
B ] {ORB OPS, CREW 5YS)
i oRB| -
244 [ 1 5
- 4
an— I
3 04:00 ¢ =
9 11
TAG-UP TAG-UP -
N PRE_SLEEP ACTIVITY PRE-SLEEP ACTIVITY I
(ORB OPS, CREW SYS) (ORB OPS, CREW SYS) -
1 1 SUPPLY/WASIE WATER DUMP i
- (ORB OPS, ECLS) -
7 1 Terminate Simo Dump 3
PRE-SLEEF ACTIVITY i
05:00 — (ORB OPS, CREW S5YS)
ORB| - L
i 245 | _
17 MRVR_(TRK) -ZLV,-XV¥ B
1 TG=2 BV=3 O0M=0
1 A/AUTO/VERN (05:30) Init TRK
] su.rlEP SLTP
1 p6:00 - -
e\ had had v
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MET
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06:00
AL{B1} 3

AUTO/VERN-

ORB{
246 ™

07:00 -}

ore|
250 |

13:00 —

MR IR

14:00 —

I
N
H
B

5 ==

s e SN

CDR

SLEEP

STS-78 (FD 16)
PLT

SLEEP

SALIVA COLLECTION
(BIOMED, D3SO 493)

SALIVA COLLECTION
(BIOMED, DSO 493)

STS

FD 17

MCC
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T ]
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I MET &1? STS-78 (FD 17)
R DAY 015 H 7 CDR PLY STS MCC
e —
T 14:00 — POST_SLEEP_ACTIVITY POST SLEEP ACTIVITY
J oR 1 {OR2 OPS, CREW SYS) : (ORB OPS, CREW SYS) i
251 f_ ,
AL(BL) - :
AUTO/VERN | ]
] EZ ACTIVITIES BEFORE _LEAVING FLIGHT PLAN: -
| J CPA_QPS (ORB OPS, CREM SYS) B
H AIR SAMPLE i
] RCD MET on bottle
] FLUID LOQADING PREP
T 15:00 — Fill drink containers per MCC —
) Do not STOW P/TY C/L unti) PPOV is s
configured for entry |
2 1z
L 5
— v —
ORB ’__ X I
B v -
252] | i
1 1 B
16:00 — —
E -
i
- b 06 WF MDODE - OFF PRIOARITY PWRUP_GROUP B I
1 PRIVATE MEDICAL CONFERENCE (ORE PKT, PRIOR PWRDN)
| (ALL) . 3
17:00 T § WNYR_(TRK)_-X5I ATT [~
1 16=4 BV=5
ore | P=184 Y=0 (M=270 -
263 ] | A/AUTO/VERN (17:00) Init TRK i
) i — = ) e = ] o~ ;
] : (GO_TO DEORBIT PREP AT 15/17:20
| 18:00- —
S “
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NI4/84/N71d 1714

DAP TABLES

DAP PURPQOSE DAP PURPOSE
A1 - NOMINAL B1 - NOMINAL
A2 - PTC OMS & RCS BURNS
A3 - GG B2 - LOSS OF VERN
A4 - PRE/POST DEPLOY TAIL ONL
A5 - LOSS OF VERN B3 - LOSS OF VERN
NOSE & TAIL) (NOSE & TAIL
A6 - LOSS OF VERN B4 - SSUS DEPLO
TAIL ONLY) B5 - COAS CAL
A7 - RENDEZVOUS B6 - SAMS/BDPU
A8 - PROXOPS B7 - RENDEZVOUS
B8 -~ PROXOPS
CNTACC = 0 UNLOADED RMS
= 1-5 NOT USED

UNIV PTG

1 Orbiting Vehicle
2 Earth cir
3 Earth tgt
Input LAT (+90)
LON (£ 180, + = East)
ALT (-3444.0 to 20000.0 nm)
4 Sun ctr
5 Celestial gt
Input RA (0-359.99)
DEC (+ 90)
= 11-110 Nav Stars

TGTID

1 £X*
2 -X*
3 -Z%
4 -Y Star Tracker*
5 Optional

Input P {0-359.99)

Y (270-359.99,0-90)

* input OM — OM (0-359.99)

BODY VECT

MON AXIS




o 4

NI4/84/NTd 1714

ITEM # Al A2 A3 Ad A5 A6 A7 A8
PRI
ROT RATE 10 0.2000} 0.4000| 0.2000| 0.5000| 0.2000} 0.2000 0.2000 0.2000
ATT DB 11 5.00 1.00 1.00 3.00 5.00 5.00 2.00 2.00
RATE DB 12 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
ROT PLS 13 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
COMP 14 000 000 .000 .000 .000 000 000 000
P OPTION 15 ALL ALL ALL ALL ALL TAIL ALL ALL
Y OPTION 16 ALL ALL TAIL ALL ALL TAIL ALL ALL
TRAN PLS 17 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05
ALT
RATE DB 18 0.200 0.200 0.200 0.200 0.070 0.070 0.200 0.200
JETOPT 19 ALL ALL ALL ALL ALL TAIL ALL ALL
#JETS 20 2 2 2 2 1 1 2 2
ON TIME 21 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
DELAY 22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VERN
ROT RATE 23 0.2000] 0.4000| 0.0080| 0.2000| 0.2000| 0.2000 0.2000 0.2000
ATT DB 24 1.000 1.000 0.070 1.000 1.000 1.000 1.000 1.000
RATE DB 25 .020 .020 010 .020 .020 020 .020 .020
ROTPLS 26 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
COMP 27 .000 .000 000 .000 .000 .000 .000 .000
CNTL ACC 28 0 0 0 0 0 0 0 0
PURPOSE NOMINAL |PTC GG PRE/ LOSSOF |[LOSS OF |RNDZ PROX OPS
POST VERN |VERN
DEPLOY | (N/T) (TAIL
ONLY)




NIi4/84/Nd 1714

STS-78 GENERIC DAP B CONFIGURATIONS (DAP B6 STS-78 SPECIFIC)

ITEM#| B1 B2 B3 B4 B5 B6 B7 BS
PRI
ROT RATE 30 0.5000 | 0.2000| 0.2000| 0.2000| 0.2000| 7.000 | 0.5000 | 0.2000
ATT DB 31 300 | 300 | 300 |03 | 300 |20 | 200 2.00
RATE DB 32 020 | 020 |o020 | o020 | o020 | g20 | 020 0.20
ROT PLS 33 0.04 | 004 | 004 | 004 | 004 | goa | 0.04 0.04
COMP 34 000 | .000 | .000 | .000 | .000 | 000 | -000 .000
P OPTION 35 ALL TAIL | ALL TAIL | TAIL | ALL ALL ALL
Y OPTION 36 ALL TAIL | ALL TAL | TAIL | AL ALL ALL
TRAN PLS 37 010 | 002 | 002 [ o002 | 002 | gpo2 | 0.05 0.01
ALT
RATE DB 38 0.200 | 0.070 | o.070 | 0.200 | 0.200 | 0.200 | 0.200 0.200
JET OPT 39 ALL TAIL | ALL ALL ALL ALL ALL ALL
# JETS 40 o 1 1 2 2 2 2 2
ON TIME 41 008 | 008 | o008 | o008 | o008 | o008 | 008 0.08
DELAY 42 000 | 000 |[o0.00 | o000 {000 |o000 | 000 0.00
VERN
ROT RATE 43 0.2000 | 0.2000| 0.2000| 0.0080| 0.0160| 0.2000] 0.2000 | 0.2000
ATT DB 44 1.000 | 1.000 | 1.000 | 0.100 | 0.033 | 3.000 | 1.000 1.000
RATE DB 45 020 | .20 | .020 | .010 | .020 | .020 | .020 .020
ROT PLS 46 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 0.002
COMP 47 000 | .00 | .000 | .000 | .000 | .000 | .000 .000
CNTL ACC 48 0 0 0 0 0 0 0 0
PURPOSE NOM LOSS OF JLOSSOF |SSUS COAS SAMS/ RNDZ PROX OPS
OMS VERN VERN DEPLOY | CAL BDPU
RCS (TAIL (N/T)
BURNS | ONLY)

NOTE: BOLD—ITALIC indicates a change from the |-load
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ATTITUDE
TIMELINE

*xx PYR EULER SEQUENCE iilale

Attitude Timeline
MET /GHMT MNVR OPTICN DAP E/S |REF ATT/REMARKS EVENT
000/01:11:00 MET{TGT=2 A& RATE 0.2000jEARTH|LVLH R= 0.00 |Post Insertion
BV=5 AUTO|{DB AT 5.00 R O Ps 92.00 [LMS Attitude
P=178.00 ALT |DB RT 8.070 |P 178 Y= 0.00 jBias -XLV +ZVV
172/16:00:00 GMT Y= 0.00
OM= 0.00
2
000,02:30:00 MET]INRTL Rz 92.00 Al RATE ©.2000] SUN |STARS IMU ALIGN
41:02 MNVR P=218.00 AUTO|DB AT 1.000 |R 336|-Y: 38 STAR PAIR C1
Y= 17.00 VERN|DB RT 0.020 |P 61 }-Z: 13
172/17:19:00 GMT LOS: 0/03:26
30:02
-
000/02:50:00 MET|TGT=2 Al RATE 0.2000|EARTH|LVLH R= 0.00 |Bias -XLV +IVV
03:02:56 BV=5 AUTO|DB AT 1.000 |R 360 p= 92.00
P=178.00 VERN{DB RT 0.020 |P 178 Y= 0.00
172/17:39:00 GMT Y= $.00
51:56 OM= 0.00
4
014/15:30:00 MET|TGT=4 RA= 103.971 |A1 RATE 0.2006] SUN |INRTL R=287.76 |+ISI
43:49 BV=5 DEC= 22.824N|AUTO|DB AT 1.000 |R 130 P= 17.14 |Bottom Sun for
P=270.00 VERN|DB RT 0.020 P 90 Y= 20.08 |tires
187/06:19:00 GMT Y= 0.00
32:49 OM= 60.00
014/19:20:00 MET|{TGT=2 Al RATE O.2000JEARTHjLVLH R=180.00 |-XLV -ZVV
31:04 BvV=2 AUTODB AT 1.000 |R 121 P= 90.00Q |HST Reboost DTO
P=180.00 VERN|DB RT 0.020 [P 180 Y= 0.00
187/10:09:00 GMT Y= 0.00
20:04 01=180.00
014/19:50:00 MET|TGT=4 RA= 104.157 |A1l RATE 0.2000] SUN JINRTL R=287.71 |Return to +ZSI
20:00:04 BV=5 DEC= 22.307N|AUTG|{DB AT 1.000 |[R 180 P= 17.09
pP=270.00 VERN|DB RT ©.020 [P %90 Y= 20.23
187/10:39:00 GMT Y= 0.00
49:04 OM= 60.00
014,23:22:00 MET|INRTL R= 94.00C Al RATE 0.2000] SUN +X RCS TRIM BRN
32:06 MNVR P=146.00 AUTO|DB AT 1.000 |R 278 TIG: 14/23:37
Y=278.00 VERN|DB RT 0.020 |P 153
187/14:11:00 GMT LVLH 0/190/0
21:06
014/23:42:00 MET|TGT=4 RA= 104.323 |A1 RATE 0.2000{ SUN |INRTL R=287.67 |Return to +ISI
52:06 BV=5 DEC= 22.792N}AUTG|DB AT 1.0G00 |R 180 p= 17.05
pP=270.00 VERN|{DB RT 0.020 |P 90 Y= 20.37
187/14:31:00 GMT = 0.00
41:06 OM= 60.00
015/02:30:00 MET|TGT=4 RA= 104.443 |A1 RATE 0.2000] SUN |INRTL R= 63.52 |-I5I
45:00 BvV=3 DEC= 22.781NJAUTO|DB AT 1.000 |R 360 P=141.20 |Top Sun for BET
P= 90.00 VERN|DB RT 0.020 |P 90 Y= 4.06 |due to tire att
187/17:19:00 GMT Y= 0.00
34:00 OM= 0.00
[§]
015/05:30:00 MET|TGT=2 Al RATE O0.2000|EARTH|LVLH R= 0.00 [-ZLV -XVV
36:35 BV=3 AUTO|DB AT 1.000 [R O P=180.00 |General thermal
P= 90.00 VERN{DB RT 0.020 |P 90 Y= 0.00 {conditioning
187,/20:19:00 GMT Y= 0.00
25:35 OM= 0.00
11
015/17:00:00 MET|TGT=4 RA= 105.064 |A1Y RATE G.2000| SUN |INRTL R= 99.14 |-XSI
10:19 BV=5 DEC= 22.723N}AUTO|{DB AT 1.000 |R 180 P= 59.57
P=184.00 VERNIDB RT 0.020 [P 176 Y=293.08
188/07:49:00 GMT Y= 0.00
59:19 OM=270.00
12
015/18:22:00 MET|INRTL R=334.00 Al RATE 0.2000| SUN |STARS p/0 IMU ALIGN
27:03 MNVR P=303.00 AUTO|DB AT 1.0060 IR 144]-Y: 48
¥=315.00 VERN|DB RT 0.020 [P 120|-2: 28
188/09:11:00 GMT
16:03
%% ALL ATTITUDES IN MEAN OF 1950 *** 5-2 FLT PLN/78/FIN
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£

jtude Timeline

*xx PYR EULER SEQUENCE

*

* X
* %

T3 MET/GMT MNVR OPTION DAP E/S |REF_ATT/REMARKS EVENT
015/18:33:00 MET|INRTL R=_15.00 B1 RATE ©§.5000| SUN |STARS D/0 IMU VERIF
36:16 MNVR P=283.00 AUTO{DB AT 3.00 R 113j-Y: 27
Y= 44.00 PRI |DB RT 0.20 P 32 |-2: 54
188/09:22:00 GMT
25:16
Té
015/18:56:00 MET|INRTL R=341.00 B1 RATE ©.500C| SUN D/0 THERMAL &
19:01:20 MNVR P= 79.00 AUTO|DB AT 3.0C R 90 COMM ATT
Y=324.00 PRI |DB RT 0.20 P 150
188/09:45:00 GMT
50:20
15
015/21:05:00 MET|INRTL R=126.00 TRN |RATE 0.5000] SUN D/0 BURN to KSC
10:45 MNVR P=106.00 AUTO|DB AT 3.50 R 285 TiG: 15/21:20
Y= 82.00 PRI |DB RT 0.20 P 33
188/11:54:00 GMT LVLH 0/192/0
59:45
16
015/21:25:00 MET|INRTL R=265.00 TRN |RATE 0.5000f SUN EI-25
28:35 MNVR P=321.00 AUTO|DB AT 3.50 R 212 INRT equiv of
¥=349.00 PRI {PB RT 0.20 P 97 LVLH 0/40/0 at
188/12:14:00 GMT ELI~53
17:35
1
015/21:45:00 MET|TGT=2 TRN |RATE 0.S000|EARTH|LVLH R= ©.00 [EI-5 LVLH
01 BV=5 AUTO{DB AT 3.50 R 180 P= 40.00
P=230.00 PRI |DB RT 0.20 P 130 Y= 0.00
188/12:34:00 GMY ¥= 0.00
01 oM= 0.00
xxx AL ATTITUDES IN MEAN OF 1950 * 5-3 FLT PLN/78/FIN
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FLIGHT PLAN
NOTES

FLIGHT PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION

Orbiter: OV102/Columbia
Inclination: 39°

Insertion Altitude: nm
Duration: 16 days

MAJOR EVENTS

EVENT MET DATE
Launch 00/00:00 06/20/96
OMS-2 00/00:43 06/20/96
Trim Burn #1 00:04:30 06/20/96
Trim Burn #2 14:23:37 07/05/96
D/O Burn 15:21:20  07/06/96
Landing 15:22:20 07/06/96
LANDING OPPORTUNITIES
Landing Orbit
No.

Nominal Primary 256

1 Rev Late 257

Weather Alt 257
1 DaylLate Primary 272

1 Rev Late 273

Weather Alt 273
2 Days Late Primary 288

1 Rev Late 289

Weather Alt 289
CREW

CDR - Tom Henricks

PLT - Kevin Kregel

MS1 - Rick Linnehan

MS2 - Susan Helms

MS3 - Charles Brady

PS1 - Jean-Jacques Favier
PS2 - Robert Thirsk

CDT
09:49
10:32
14119
09:26
07:09
08:0¢

Site

KSC
KSC
EDW

KSC

EDW

KSC
KSC
EDW

GMT
172/14:49
172/15:32
172/19:19
187/14:26
188/12:09
188/13:09

Local Time

09:09
10:43
07:35

08:52
10:25
07:17

08:30
10:03
06:55

AV HA/HP
185.0 146/153
0.0 146/153
215 138/138
242.0 --

MET

15/22:20
15/23:54
15/23:46

16/22:03
16/23:36
16/23:28

17/21:41
17/23:14
17/23:06

The Payload Commander is MS2. The crewmembers responsible for performing
an EVA, should one become necessary, are MS1 and MS2.

COMMUNICATIONS
SHUTTLE

TDRS Support: East (41° W), West (174° W)

Ground Sites: MIL and BDA

Contingency RTS: DGS, GTS, HTS, I0S, MIL, BDA, OTS, and VTS

6-2
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F.

G.

H.

IMU ALIGNS

Routine IMU aligns are expected to occur every 24 hours with stars of opportunity;
therefore, aligns are not scheduled in the Flight Plan. If required, specific IMU star
pair attitudes are available.

OFF DUTY

Off duty periods for the crew are scheduled for FDs 6 and 11. All crewmembers will
have off~duty at the same time.

PAYLOADS

1.

Life & Microgravity Sciences (LMS)

LMS consists of a compliment of multi-national microgravity experiments in life
and material science. ltincludes a long Spacelab Transter Tunnel (STT).
Some experiments will be located in orbiter middeck lockers. LMS supports 15
human life sciences experiments, 3 non-human life sciences experiments, and
6 microgravity experiments.

The following is a list of the LMS experiments:

AEM - Animal Enclosure Module (middeck)

AGHF - Advanced Gradient Heating Facility

ALFE ~ Cardio-Pulmonary Function, Astronaut Lung Function Experiment
APCF -~ Advanced Protein Crystallization Facility

BDPU - Bubble Drop and Particle Unit

COIS ~ Neuro-Science, Canal & Otolith Studies

COW -~ Musco-Skeletal, Calcium Osteogenic Weightiessness
ECCO - Musco-Skeletal, Eccentric/Concentric Exercise
MCIM - Musco-Skeletal, Motor Control in Microgravity

MMA -~ Microgravity Measurement Assembly

MRi - Musco-Skeletal, Magnetic Resonance imaging

OARE - Orbital Acceleration Research Experiment

PAWS - Human Behavior, Performance Assessment Workstation
PEMS - Musco-Skeletal, Percutanious Electrical Muscle Stimulation
PGF - Plant Growth Facility (middeck)

SACS - Human Behavior, Sleep and Circadian Studies

SAMS - Space Acceleration Measurement System

SPIT - Regulatory Physiology/Musco-Skeletal, Saliva Processing
Integrated Ternporally

STAB - Musco-Skeletal, Sketetalmuscle Trochar and Biopsy

STL-B - Space Tissue Loss (config B)

TRE - Neuro-Science, Torso Rotational Experiment

Biclogical Research in Canisters (BRIC) Modified Block IV

Three canisters, each with nine samples of daylilly cell cultures, will be flown to
test critical stages in embryogenesis. Previous flight findings will be validated.
There is no crew interaction for this experiment.

Shuttle Amateur Radic Experiment ~ Il (SAREX-1) Config C

SAREX-Ilis a flight deck payload capable of two-way communication with
amateur radio stations in the Line of Sight (LOS) of the orbiter. Antenna is
mounted in either Window 1 or 6. Configuration C is capable of operating in a
Robot mode and voice mode. intermittent voice operations will be performed
as time permits.
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I. ON-ORBIT DTOs
1. WSB Quick Restart Capability (DTO 416)

The purpose of this DTO will define the capability of WSBs to support APU
quick restarts, thereby verifying support capability of Rev 2 deorbit and AOA
aborts. APU/WSB quick restarts available for an AOA would reduce required
APU/WSB consumables reserved for continuous APU operations in an ACA,
thereby increasing performance margins. _

2. Cabin Air Monitoring (DTO 623)

This DTO will use the solid sorbent sampler to continuously sample the orbiter
atmosphere throughout the flight.

3. Portable In-Flight Landing Operations Trainer (PILOT) (DTO 667)

This DTO consists of a laptop PC with landing software and a spare RHC
(essentially a landing simulator). The DTO will attempt to verify that the
simulator will assist the CDR and PLT in maintaining a high level of proficiency
for approach and landing on EDO missions.

4. Voice Control of Closed Circuit Television System (DTO 675)

The purpose of this DTO is to control the orbiter CCTV system using voice
commands in order to investigate impacts of microgravity on speech and to
allow crewmembers to operate the RMS and command the CCTV system
simultaneously.

5. VRCS Reboost Demonstration (DTO 837)

The purpose of this DTO is to demonstrate the capability to reboost for Hubble
Space Telescope (HST) on STS-82 using VRCS. The efiects of plume
impingement on the elevons will be investigated. Also, VRCS reboost
capabilities will be demonstrated by manually pitching the orbiter back and
forth using the VRCS downfiring jets.

6. KCA Video Teleconferencing Demonstration (DTO 1126)
This DTO will demonstrate how existing OCA/KCA systems can be integrated

with a commercial teleconferencing system to expand shuttle communication
capability.
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J.

ON-ORBIT DSOs

1l

Immunological Assessmernit of Crewmembers (DSC 487)

As shuttle mission durations increase, the potential development of infectious
illness in crewmembers during flight also increases. This study will improve the
understanding of the potential impacts of spaceflight induced immunological
alterations on crewmember heatlth and performance. There are no on-orbit
crew activities associated with this DSO.

Characterization of Microbial Transfer Among Crewmembers During
Spaceflight (DSO 491)

To minimize the spread of infectious agents during spaceilight, a better
understanding of microbial dissemination within the shuttle environment is
necessary. The dissemination of normal crew microbiota will be studied by
tracking a specific target organism through samples obtained pretlight and post
flight from participating crewmembers. No inlight crew activities are required.

Monitoring Latent Virus Reactivation and Shedding in Astronauts (DSO 493)
This DSO will study spaceflight-induced immunocompetence focusing on the
potential for reactivation and dissemination (shedding) of latent viruses. Saliva
samples will be collected daily from participating crewmembers.

Educational Activities (DSC 802)

The purpose of this DSQO is to produce educational videos using the attraction of
spaceflight to capture the interest of students and motivate them toward careers
in science, engineering, and mathematics.

Documentary Television (D3SO 901)

The purpose of DSO 901 is to provide live television or VTR dumps of crew
activities, orbiter operations, payload deploymentfretrieval operations, Earth
views, and rendezvous/proximity operations.

Documentary Still Photography (DSO 903)

The purpose of DSO 903 is to provide still photography of crew activities, orbiter

operations, payload deployment/refrieval and operations, Earth views, and
unscheduled items of interest.
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FLIGHT DATA FILE
Distribution
78 FLT PLN FSP FIN

*k GO W%

AP3/BRANCH DISTRIBUTION (10)
AP3/PAO DISTRIBUTION (50)
AP5/SCHOER, R.K.
CA/LEESTMA, D.C.
CA41/VOGT, 6.
CA44/BERTRAND, 0.J.
CB/CHIEF

CB/FAMILY ESCORT MGR
CB/HENRICKS, T.T. ()
CB/IVINS, M.S.
cc5/JusTiZ, C.R.
DA2/STONE, B.R.
DAB/SHANNON, J.P.
DAB2/ACTION CENTER
DF22/DPS FDF REP (4)
DF24/1INCO FDF REP (3)
DE4L2/EVA (4)
DF44/ROBOTICS SECTION (5)
DF52/ARMSTRONG, C.H.
DF54/B00K MANAGER P/TV (2)
DF54/CREW SYSTEMS
DF62/GHC SECTION HEAD (3)
DF63/PROP

DF63/SECTION HEAD
DF73/EGIL LIBRARY
DF73/LEAD EGIL
DF73/SYSTEMS LIBRARY
DFB2/EECOM LIBRARY (2)
DJ4/QUICK, T.K. (3)
DM11/CHIEF

DM22/FLIGHT DESIGN GROUP
DM22/HEAD (2)

DM3/CARMAN, G.
DM41/LOMES, F.B.
DM42/HEAD (7)

DM43/HEAD

DM4G/ENTRY FDO

D46 /LS0

DMG6/STS CONT SUPPORT OFF
DO12/0PS SAFETY OFFICE
DO2/SALINAS, L.

DO35/FDF LIBRARY
DO35/PENA, A.

DO4/BOOK MANAGER FLT PLN (20)
DO4/FAO TEAM (15)
DO4/SHUTTLE FLT PLANNING (3)
DO44/HEAD

DO45/SECTION HEAD
DO6/LIBRARY (18)

OP/CHIEF

DP4/BORDELON, M.
DT23/DPS/NAV SECT (4)
DT27/SKUTTLE COMM SECTION (2)
DY35/PAYLOADS TRAINING (3)
DY35/ROMEN, G.C.
DT36/SPENCER, J.

DT46/SIM SUP OFFICE
DT4B/TRAINING SYS SECTION (2)
DT66/CONTROL PROP (4)
DT68/TEAM LEAD

EC/CTSD LIBRARY
EC3/ROTTER, H.A.
EC5/ANDERSON, S. (2)
EC5/CHANG, C.M.

EE2/RCA SUPPORT
EG/CRITELLI, §. (2)
EG/LIBRARY

EG1/KANIPE, D.B.

ER4/HESS, €. (3)
ES3/CHANG, Y. PHD
ES32/SERNA, R.

ES62/DAVIS, R.
EV/LIV-16/L1BRARY
EV12/SALAZAR, G.
EV14-LIB/ASD-14-L1B
£V211/SCHADELBAUER, S.
EV3/PHAN, C. (2)
EV3/YATES, R.
EV44-ASD/ASD-44-L1B
JL5/SUPPORT (2)
MA2/DITTEMORE, R.D.
MC/VICK, E.

MER/30 LIBRARY
MO/P2/WOLFER, J.
MT3/LODEN, H.A.
MT3/MANASER (3)

MV2/L IBRARY

MV3/MAGSTER, L.R.

MV6/RMS INTEGRATION (3)
NS2/CHIEF
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NOS/LIDRART (&
NS44/GOFFNEY, B,
NS44/LLOYD, S.
OA/WARD, D.K,
PS33/STI LIBRARY (3)
PS4/CLINTON, S.

PSG/MC GUYER, N. (2)
RT1E/ODRC GROUP
SD/HATCHER, D. (5)
SD/WARE, K.

SD26/PANDER, L. (5)
SD4/JAMES, J.T.
$D561/C0LLIER, K.R.
SN3/CHRISTIANSEN, E.
SN3/HARDY, A.C.

SN5/EOL

SN5/GAUNCE, M.
SP33/HARRIS, C.D.
SP43/CHRISTOPHER, K.
SP44/KLOERIS, V.

ZR1/USAF TECHNICAL LIBRARY (5)
ZSB/ASSGND LEAD FORECASTER

** JSC OFFSITE **

LSIS - HOUSTON
3700 BAY AREA BLVD
SUITE 600

P O BOX 58487
HOUSTON, TX 77258

6402A/PROJECT OFFICE (3)

ALLIED SIGNAL-HOUSTON

B33B-555/0ST DOCUMENT CNTL (4)

HUGHES TRAINING

TSC/L1BRARY

LOCKHEED-MART IN-HOUSTON

C102/HEYDORN, J.
C70/KEENER, J.F.

MCDONNELL DOUGLAS-HST THR 1
16055 SPACE CENTER BLVD
HOUSTON, TX 77062

£1/BROUSSARD, A.

R16C/RNDZ LIBRARY
R16C/TRAJECTORY LIBRARY
R16D/KYLE, D.

R16E/KOCEN, M.H.
R16E/NAVIGATION LIBRARY (2)
R16H/FRENCH, J.
R20B/LIBRARY, PROPULS. SYS
R21D/BANKS, W.R.
ZCO1/BEATTY, C.C.
2C01/DISTEFANO, F.J.
ZCO1/JENKINS, L.W.
ZC20/MEREDITH, M.

UNISYS GOV'T SYSTEMS GROUP-HST
L03D-(FDF)/HOPE, A.d.

BOEING AEROSPACE -HOUSTON

P O BOX 58747

HOUSTON, TX 77058
HE-10/TRAVLOS, J.A.
HF-10/WIBLE, L.

HONEYWELL -HOUSTOM

2525 BAY AREA BLVD

SUITE 200

HOUSTON, TX 77058
GEDERBERG, T.

ROCKWELR - HQUSTON
ZCO1/ASUNCION, C.
ZCO1/BATTLEY, H.K.
2C01/CUNNINGHAM, N.
7CO1/MOODALL, d.W.
2€01-555/DE VAULT, G.M.
7C01-555/TAYLOR, J.T.
2C03-17/BRYAN, L.W.

** POUCH MAIL **

RSOC-HOUSTON

R12A/SMITH, W.E.
R12B-16/SAIL/GNEC
R16C/PROX OPS LIBRARY

NASA GSFC
SI0/MORSE, 6.

542.2/HILL, P.
553.3/DELL, 6. (3)
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